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activity), the type of microbial flora, and packaging conditions (gaseous
atmosphere). Acidity as measured by pH has limited but important ap-
plication in the monitoring of certain critical control points in the pro-
duction of some foods. For example, voluntary guidelines were recommended
(AMI, 1982) for the production of dry and semidry fermented sausages
in which time-temperature relationships are given for reaching a meat
mixture pH of 5.3 or less by the action of lactic acid producing bacteria.
The goal of these voluntary guidelines is to provide an understanding of
the critical control points in the fermentation stage of production of dry
and semidry fermented sausages in order to minimize the opportunity for
Staphylococcus aureus to develop. In the production of cultured milk
products and cheeses, measurement of pH of the inoculated milk is also
of great importance as it monitors the rate of development of lactic acid
bacteria. Lack of acid production (starter failure) may result in the buildup
of S. aureus and in the presence of toxins in the cheese (see Chapter 9,
Part A). Monitoring thepH of mayonnaise and salad dressings (Chapter 9,
Part N) and of acidified canned foods (Chapter 9, Part K) is important in
assuring safety of these foods. Reliable routine methods for pH measure-
ment are available (APHA, 1984).

Trimethylamine and Total Volatile Nitrogen

Trimethylamine (TMA) and total volatile nitrogen (TVN) have been
used for evaluation of the quality of fish and seafoods. Volatile amines,
primarily ammonia, are produced in fish and other seafoods from amino
acids by bacteria. TMA results from the reduction of trimethylamine oxide
(TMAO) by bacteria particularly in gadoid fish such as cod, haddock, and
hake. According to Montgomery et al. (1970), for example, 5 mg TMA-
N/100 g and 30 mg TVN-N/100 g are limits for acceptability for shrimp
in Australia and Japan. Stansby (1963) lists TVN values for different
degrees of freshness of fish as follows: fresh fish, 12 mg or less; slight
decomposition, but edible, 12-20 mg; borderline edible, 20-25 mg; badly
decomposed and inedible, >25 mg TVN-N/100 g. These grading scales
are at the present mainly applied for research purposes. Little detailed
information is available on the TMA and TVN contents of seafoods in
United States wholesale and retail markets.

Information obtained with gadoid fish may not be applicable to other
types of fish and other seafood. For example, TMA could not be detected
in ice-stored shrimp until 8 days had elapsed, at which time the APC was
approximately 108 per gram and the shrimp was judged of poor quality
(Chang et al., 1983). During this storage period, TVN values decreased,
probably because of the washing action of melting ice (Cobb et al., 1977).
Cobb and coworkers (1977) also suggested that low TMA values in Gulf